Do adipocytes contain high affinity sulfonylurea receptors.
Sulfonylureas interact with specific, high affinity receptors on the pancreatic beta-cell to close ATP-sensitive K+ channels, depolarize the cell, activate Ca2+ influx through voltage-dependent Ca2+ channels, and trigger insulin secretion. We tested the hypothesis that sulfonylureas promote glucose uptake into 3T3-L1 cells or isolated rat adipocytes by similar mechanisms. Using 125I-labeled 5-iodo-2-hydroxyglyburide and either equilibrium binding or photoaffinity labeling, a high affinity sulfonylurea receptor was not found on plasma membranes of either the 3T3-L1 cells or rat adipocytes. Furthermore, glyburide did not inhibit 86Rb+ efflux (a marker for ATP-sensitive K+ channel conductance), increase free cytosolic calcium in adipocytes or 3T3-L1 cells, or increase basal or insulin-stimulated glucose uptake into 3T3-L1 cells or rat adipocytes. Parallel studies using a hamster insulin-secreting tumor cell line (HIT cells) easily demonstrated both the receptor and biological effects of glyburide on free cytosolic calcium and insulin secretion. Thus, rat adipocytes and 3T3-L1 cells do not possess the high affinity sulfonylurea receptor or respond to glyburide alone. We conclude that the antidiabetogenic effects of sulfonylureas are not mediated by a direct action of sulfonylureas to increase glucose uptake into adipose tissue and suggest that the major locus for sulfonylurea action is the beta-cell.